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1. A speech encoder comprising; 

LPC synthesizing means for obtaining a synthesized 
speech by filtering adaptive excitation vector and 
5 stochastic excitation vector stored in an adaptive 
codebook and stochastic codafoook using an LPC 
coefficients obtained from an input speech; 

gain calculating means for calculating gains of 
said adaptive excitation vector and said stochastic 

10 excitation vector and searching code of the adaptive 
excitation vector and searching code of the stochaBtic 
excitation vector using coding distortion between said 
input speech and said synthesized speech obtained using 
said gains; and 

15 parameter coding means for performing predictive 

coding of gains using the adaptive excitation vector and 
stochastic excitation vector corresponding to the codes 
obtained, wherein said pax^ameter coding means comprises 
prediction coefficient adjusting means for adjusting 

20 one or more prediction coefficients used for said 

predictive coding according to one or more st:ates of a 
previous subf rame. 
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2. (Amended) The speech encoder according to claim wherein when one or more 
states of a previous subframe arc an ^^xttemely large value or an extremely soiall value, said 
prediction coefficient adjusting means adj^ists said prediction coefficients so as to reduce the 
influence thereof. 

3. The speech encoder according to claim 1 , v^fterein 
said parameter coding means has a codebook including gain 
vectors of the adaptive excitation vectors, logarithmic 
gain vectors of the stochastic excitation vectors and 
5 coefficients for adjusting the prediction coefficient. 

4* The speech encoder according to claim 3 ^ wherein 
in predicting coding v/hen a product sum betv/een states 
and prediction coeffiGients are calculated, prediction 
coefficient adjustment coefficients corresponding to 
10 the states are multiplied* 

5. The speech encoder according to claim 1, further 
comprising storing means for storing said adaptive 
excitation vector/ said stochastic excitation vector and 
prediction coefficient adjustment coefficient in 

15 accordance with each state. 

6. (Amended) The speech encoder according to claim 
5, wherein when said adaptive excitation vector and said 
stochastic excitation vector stored in said storing 
means are updated, said prediction coefficient 

20 adjustment coefficients are also updated. 
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7, A GELP-based speecn encoder tnat pertorms 
encoding by decoinposing one frame into a plurality of 
sutaf rames / comprising : 

LPC synthesizing means for obtaining a synthesized 
lb Speech by filtering adaptive excitation vector and 
Btochastic excitation vector stored in an adaptive 
codebook and stochastic codebook using LPC coeff icienta 
obtained from an input speecli; 
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gain calculating raeans for calculating gains of 
said adl^tive excitation vector and said stochastic 
excitation vector; and 

parameter coding means for performing vector 
5 quantization of the adaptive excitation vector and 
Stochastic excitation vector obtained using coding 
distortion between said input speech and said 
synthesized speech and said gains, and further 
comprising: 

0 pitch analyzing means for performing pitch 

analyses of a plurality of Bubframes in the frame 
respectively, before performing an adaptive codebook 
search for the first subframe, finding a correlation 
value and calculating a value most approximate to the 

5 pitch period using said correlation values. 

8 - The speech encoder according to claim 7, further 
comprising search range setting means for determining 
a lag search range of a plurality of subframes based on 
the correlation value and the value most approximate to 

0 the pitch period obtained by said pitch analyzing means. 

9, The speech encoder according to claim 8; wherein 
said search range setting means determines a provisional 
pitch that becomes the center of the search range using 
the correlation values and the values most approximate 

5 to the pitch period obtained by said pitch analyzing 
means . 
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10 * The speech encoder according to claim 9 , wherein 
the search range setting means sets a lag search section 

in a B^BoxZ^d range around the provisional pitch. 

11. Th^ speech encoder according to claim 8 , wherein 
the search range setting means sets a lag seax"ch section 
by reducing the nmaber of candidates for shortpitch 
S periods. 

12 . The speech encoder according to claim 8, wherein . 
the search range setting means performs a lag search 
within a set range during an adaptive codebook search* 
13, A computer-readafole recording media storing a 

10 speech encoding program^ an adaptive codebook storing 
past used for synthesising excitation vector signals and 
a stochastic codebook storing a plurality of stochastic 
excitation vectors, said speech encoding program 
comprising the steps of: 

15 obtaining a synthesized speech by filtering 

adaptive excitation vector and by filtering stochastic 
excitation vector stored in said adaptive codebook and 
in said stochastic codebook using decoded LFC 
coefficients obtained from an input speech; 

20 calculating gains of said adaptive excitation 

vector and said stochastic excitation vector; 
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performing vector quantization on the adaptive 
excitation vector and stochastic excitation vector 
determined using coding distortion between said in£>ut 
25 speech and said synthesii^ed speech, and said gains ^ 

wherein said vector quantization step further comprising 
the steps of: 

determining a quantization target vector based on 
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codiotj distortion foetv/een a plisraXlty ot\ quantization 
target vector and prediction eoeff ;ic i-s^n t used for 
predictive coding; aud 

adjusting said prediction coef f ic ient{3 according 
5 to one or more states of on or more previous avibframe. 

14. A computer-readabie recording mediufP storing 
a speech onGoding program ^ an adaptive codebook storing 
pikB t used f or synthes* is ing exctitzatioft vector signal and 
a stocbd^tic codebook storing a plurality of stochastic 
,p 10 excitation vector^ said, speech coding program compriiBio^ 
tj. thci steps ofs 

4: ' obt*iining a synthesized speech by £ilterinq 

adaptive excitation vector and fitochar/tic excitation 
r-i vector stored in H«*id adaptive codebook and said 

ji] IS Stochastic codebook \ising decoded LPC coefficients 
P- obtained from an input speech; 

calculating gains of said adaptive excitation 
vector and said stochaBtio exeit#^tit>n vector; 

performing vector quantization on the adaptive 
20 {^:xcit.at ion vector and stochastic excitation vector 

determined using coding distortion between said inp^it 
speecli and said syntl^e^i^ed speech; and 

c^ilcylating correlation values by performinf] 
pitch analysses of a plurality of" subframes in thei 
25 processing frame before perforrfiintg adaptive codebook 
search of the first subframe and calcalating a val«e most 
approximate to the pitch period usiag said correlation 
values u 
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15. ^ Added) A speech encoder comprising a 
di^P^^rsed-p^ilse codGhook that genex^ates a vector by 
coiivoliat Ing a vector containing one or more one non-- 
zero elements {elements other than nori-^ero elements 
5 hava values of zero) and a fixed waveform called a 
"dispersion pattern", wherein said disperst^d-pul s e 
codel^ook has a configuration different from th.^t ot the 
dlspersed-pulse codebook on the speech deoode^r sid#* 

16* (Added) The speech encoder ?^ccording to claim 
10 15^ wlierein the dispefrBion pattern storage section, 

which is a Gomponerit of tli^ dispersed-^pulse oodebook, 
stores di^per^iori patt^srns different from those stored 
in the dispersion pattern storage section on tha speech, 
decoder side, 

15 17. ^Added) The speech encoder according to claim 

wherein the dispersion pattern storage section 
store:s dispersion ptitterns obtained by simplifying and 
selecting disperstlon patterns stored in the dispersion 
pattern storage section on the speech decader side. 

20 18. (Addad) The speech encoder according to claim 

16, wherain the dispersion pattern storage section 
^tore^ dispersion i;:atterns obtained foy replaciii^ 
compenents of disperBion patterns gtor<^d in the 
dispersion pattern storage section ob. the i^peech decoder 

25 side with 2ero at certain intervals- 

19. (iVdded} Th^ speech encoder according to claim 
16, vherein the diapersion pattern <^tara9e section 
stores dispersion patterns obtained by replacing 
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components ot dispersion patterns i^tor^ui in the 
dispersion pattern storage section on the sp^^ecb decoder 
side with zero for every n samples (N: natural nimber). 
20, (Added) The speech encoder according to claim 
5 .19, wherein the disperBiori pattern storage section 
stores dispereloo patterns obtained by replacing 
components of dispersion patterns stored in the 
dispersion pattern storage section on the speech decoder 
side with zero for esvery 1 saaple. 
'i' IQ 21, (Added) The speech encoder according to claim 

ISf wherein the dieper^ion pattern storage section 
stores dispersion patterns obtained by truncating 
H Gcmponents ot dispersion patterns stored in the 

Q dispersion pattern storage ©(Action on thm speech decodr^r 

15 side at an appropriate length- 
■3 22. (Added) The sjpeech encoder according to claim 

16, whe^rein the dispersion pattern i^torage section 
Ht.o res dispersion patterns obtained by truncating 
components of dispersion patt^^rns stored in th# 
20 dispersion pattern storac|e section on the speech decoder 
^ide at a length of N sajsples {H: natural mmber). 

23. (Added) The speech encoder according to claim 
16 f wherein the dleperslQn pattern storage section 
stores dispersion patternB obtained by trti:T)cat ing 
25 components of dispersion patterns stored in the 

dispersion pattarn storage section on the speech decoder 
iside at a half length* 

24* (;\dded) A speech decoder that decodes a speech 
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signal liavirkg a speech code generated by the speech 
eueoder according to claim tS. 

25. (Added) A sign^il processing processor 
containing a software progrciin that impiement^ the speech 
5 encoder accordintj to ciaim 15* 

26* (Added) A Signal processing processor 
containing a software program that implements the speech 
decoder according to claim 24- 

27. (Added) A speech encoding/decoding sys^tem 
10 comprising a sp^^ech encoder and/or a speech decoder each 
having a d lepers ed-pu Is e codebook in configuration 
different from each other. 

2H. (Added) The speech encoding/decading Bystsm 
according to clMiM 21, wherein the differoBcc in the 
15 eonf igurat ion of the dispersed-^pulse codebook betwoon 
the speech encoder and the speech decoder lies In the 
shape of dispersion patterns stored in the respective 
dispersed-pulse codebooks . 

29* (Added) The speech encoding/decoding sy^5te^l 
20 according to Claim 28, wherein the shapee ot dispersion 
patterns of the speech encoder are obtained by 
siinplifying the shapa of dispersion patt^rnsi of tihe 
speech decoder* 

30, (Added) The speech encoding/decoding systc^ni 
2 5 according to claiM 27, wherein the shapes of dispeirsion 
patterns of the speech encoder are obtained by repiaeing 
components of the dispersion p.itt-^rns of tha speech 
decoder with zero at appropriate littervals* 
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31. (Added) The speech encoding /aecodiiig ^ys^em 
aceardin^ to claim 21 » wlitfe>reln the shapes of diBp&rsxon 
patterns of the speech encoder *i re obtained by replacing 
do^poneats of the dispersion patterns^ ot the speech 
5 decoder with zero every 1^ samples : natural number}. 

32* {Added) the speech encoding /decoding system 
according to claim 31 ^ wliart^in the shapes of diepersion 
patterns of the speech encoder are obtairind by r^^plaoing 
components of the disparts ion patterns of the speech 
10 d«?coder with >:ero every 1 sample. 

33. (Added) The speech encoding /dacod ing system 
according to claim 27^ wherein the shapes of dispersion 
patterns of the speech encoder are obtained by truncating 
components of tha dispersion pattQMJS of the speech 

IS decoder at an appropriate length* 

34. {Added) The speech encoding/decoding system 
according to claim 27, wherein the shapes of d is pernio a 
patterns of the speech <jncodcr are obtained by truocating 
componeivti? of tha dispersion patterns of the speech 

2 0 dec o d e r a t a 1 e nq t h of M samples ( N ; n atn r a 1 n y m b e r ) . 

35. (Added) The speech ericodiBg/decodinfj systeni 
according to claim 27, wherein the shapes of dispersion 
patterns of the speech encoder are obtained by truncating 
components of the diapersion patterns of the speech 

25 decoder at a half length. 

36. {Added} h eommanicat Ion base station eqxiipped 
v;ith the signal processing processor according to claim 
25. 
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37. (Added) i\ coHimuaioa t ion terminal equipped with 
the signal processing processor according to claim 25. 

3S. (Amended) A. mclio coinii^^inicatioo system that connect tlie coraoiunicatiun base 
siatioo according to claim 36 with [the] i coiBmuiiicaiiort tenninal [accoixfitig to claim 37] 
via a radio network. 



